Abstract-In this paper, a new microstrip duplexer topology is presented for Digital Communication System (DCS) at 1.8 GHz and for ISM Band at 2.45 GHz. A new approach for the design and the conception of the compact planar duplexer in microstrip technology is proposed. The suggested duplexer is based on two band pass filters (BPFs) using coupled microstrip triangular loop resonators. In this work Electromagnetic (EM) simulation with high meshing density and circuit modeling are achieved to meet some stringent performances concerning isolation, size, insertion loss and return loss.
duplexer are also introduced. The circuit is developed in hybrid technology by using a substrate with a thickness of 1.58 mm, a relative dielectric constant of 4.4, a loss tangent of 0.01, and conductor thickness of 35 um.
II. A NARROW BAND PASS FILTER USING TRIANGULAR LOOP RESONATOR
Circular and square resonators have been used widely in the design of filters. However, thanks to their smaller size triangular microstrip loop was used in the design of filters [7] - [10] .Based on the previous references a new band pass filter structure is introduced in this section. Fig. 1 and 2 show the structure of two BPFs using triangular loop resonators which the duplexer is based on. As can be seen from Fig. 1 and Fig. 2 each filter consists on a two coupled triangular resonators with two cross-coupled feed lines. The design of the pass filters is done at the center frequency of 1.8 GHz for the lower channel and 2.45GHz for the higher one.
This filter was optimized and simulated by using Momentum electromagnetic simulator integrated into ADS "Advanced Design System". The Fig. 3 present the simulated performances obtained for both filters. From which, low insertion loss and high rejection can be clearly observed.
All dimensions L, W and S were adjusted to get the desired response and to make the band pass match the high and the low bands. The band pass of the transmitting filter for the DCS is between 1.766 and 1.836 GHz, and for ISM the band pass of the receiving filter the is between 2.404 and 2.510 GHz. For the development of this new structure the substrate used was the FR4.
III. DUPLEXER
In the second step, a duplexer was designed based on the previous two BPFs used for ISM band at 2.45GHz and DCS band at 1.8 GHz.
Once the designed BPFs performances satisfy the considered communication systems, the main challenge that remains in this case is to interconnect the two filters without degrading the performance of the whole circuit. It was found that the diplexer performance might be distorted after combing the two individual BPFs even if the filter performance of the individual BPF satisfies the required communication systems for the DCS and ISM.
The idea was to use a simple feed line at the port 1 and the two resonators tuned to the desired band central frequencies. Each resonator is connected through cross coupling to a transmission line which is connected to an output port. The feed line is an essential part of the duplexer to join the both TX and RX filters without influence between each other. Fig. 4 depicts the layout of a very compact duplexer designed with EM simulations. The dimensions of the circuit are 26 mm by 63 mm. The duplexer performance is simulated by using ADS, The simulation results for both the low and high bands are giving in Fig. 5 . The band pass insertion loss is around 1.53 dB for low band remains lower than 1.6 dB for the high band. As shown in Fig. 5 the return loss are better than -30.4 dB for transmission channel and 34.4 dB for the receive one. In addition the simulated isolation between the two channels is better than 24 db.
The observation shows that there is a small difference between the electrical response of the filters alone and the electrical response of the diplexer which represent weak coupling phenomena between the two filters.
The current distribution is simulated at 3 GHz is shown in Fig. 6 . 
IV. CONCLUSION
A new microstrip duplexer using triangular loop resonator composed of two BPFs coupled to the same microstrip feed line was proposed. The operation frequency of the duplexer is 1.8 GHz at RX and 2.45 GHz at TX. The results presented in this article show that the triangular loop resonator can be used to build a duplexer with a compact, a small size and a good electrical performance. The insertion loss of filters 1.54 dB and 1.57 dB, for the return loss are 34.4 dB and 30.4 dB at RX and TX respectively. The isolation between the two channels is about 24 dB which shows that the simulation results in the band pass for the lower and upper bands are excellent for such kind of circuit.
